Mitochondrial phospholipase A2 activity and mitochondrial aging.
The changes in mitochondrial phospholipid metabolism and energy-linked functions have been followed as coupled mitochondria are allowed to age in isotonic sucrose at 18 degrees C. Analysis of the aging process has provided an approach for studying the structure--function relationships within the mitochondrion without adding external agents to perturb the membrane structure. The initial event observed in this process of deterioration is a loss of respiratory control which is paralleled by diminishing levels of ATP. As ATP levels decline, so do the rates of reacylation of monoacyglycerophosphorylethanolamine and fatty acid oxidation. In most cases the previously inactive phospholipase A2 (EC 3.1.1.4, phosphatide-2-acyl-hydrolase) begins rapid hydrolysis of membrane phosphatidylethanolamine as ATP levels approach zero. The final energy-linked phenomenon observed to decline is the anilinonaphthalenesulfonic acid fluorescence response. Evidence is presented which suggests strongly that the activity of the mitochondrial phospholipase A2 on endogenous phospholipids is suppressed in tightly coupled mitochondria. This suppression is temporally linked to ATP levels in the mitochondria. Furthermore, this study demonstrates that mitochondria which are only slightly damaged have the potential to effect membrane repair through reacylation of monoacyl phospholipids.